A differentiation switch for genetically modified hepatocytes.
The hepatocyte growth factor (HGF) receptor mediates a two-sided response-cell proliferation and differentiation. This process, defined as "branching morphogenesis," involves cell scatter and redistribution to form ramified hollow tubules within the extracellular matrix, and protection from apoptosis. We have fused the intracellular domain of the HGF receptor (HGFR) with three FK506-binding protein (FKBP) domains and a membrane-targeting signal. This molecule (FKBP-HGFR) dimerizes after administration of a bifunctional ligand specific for FKBP domains. We show that, in mouse hepatocyte progenitors, FKBP-HGFR dimerization elicits the differentiative side of the HGF response, including cell scatter, morphogenesis, and protection from apoptosis. Surprisingly, FKBP-HGFR does not induce cell proliferation. We could correlate the segregation of the differentiative response with a distinctive signaling kinetic of FKBP-HGFR: a) reduced and prolonged tyrosine kinase activation; and b) low early peak of MAP kinase activation (a log lower than the peak induced by the wild-type receptor), followed by a sustained activation over 6 h. These data show that the biological response triggered by the HGFR can be dissected on the basis of the quantitative signaling profile, and that FKBP-HGFR may be used to control selectively the differentiation of hepatocytes, without promoting cell expansion.